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(54) METHOD OF TRIMMING CERAMIC WIRING BOARD 

(57)Abstract 

PURPOSE: To provide a method of trimming a ceramic wiring board 
wherein short circuit is not caused, its resistance value can be 
increased, an irregularity in its resistance value is reduced and 
heat-resistant property is excellent. 

CONSTITUTION: In the method of trimming a laminated thick-film 
ceramic wiring board, wherein a platinum thick-film conductive 
pattern 2a as the uppermost layer which has been formed on a 
ceramic board la is trimmed by a laser beam, a ceramic coating 
layer 3 is formed on the conductive pattern 2a. The method of 
trimming the ceramic wiring board is featured by the following steps: 
the conductive pattern 2a which is situated at the lower layer of the 
ceramic coating layer 3 is irradiated with the laser beam from the 
upper part of the ceramic coating layer 3; the conductive pattern 2a 
is scattered and removed partly; and the resistance is adjusted to a 
desired value. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The trimming approach of the ceramic wiring board characterized by for a ceramic-coating layer to be 
formed on the above-mentioned electric-conduction pattern, and to irradiate laser aiming at the electric-conduction 
pattern located in the lower layer of this ceramic-coating layer from on this ceramic-coating layer, to carry out 
scattering removal of some these electric-conduction patterns in the trimming approach of the ceramic wiring board 
which trims with laser the electric-conduction pattern made from platinum formed on the ceramic substrate, and to 
aajust resistance to a request value. 

[Claim 2] The electric conduction pattern which the above-mentioned ceramic wiring board is a laminating thick-film 
mold ceramic wiring board which has the thick-film electric conduction pattern by which the laminating was carried 
out, and is trimmed is the trimming approach of the ceramic wiring board according to claim 1 which is the electric 
conduction pattern of the maximum upper layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates resistance to the trimming approach of a ceramic wiring board that the 
resistance of the possibility of adjustment, i.e., a request, is acquired in the large direction, without short-circuiting 
by preparing a ceramic coating layer, if it says in more detail about the trimming approach of a ceramic wiring board. 
This invention is used for temperature sensors (catalyst for automobiles etc.) etc. 
[0002] 

[Description of the Prior Art] The temperature sensor of semi-conductors, such as a thermistor, was conventionally 
used for the temperature sensor of the catalyst for automobiles. Moreover, since platinum has the temperature 
dependence of highly precise resistance, it is spent on many temperature sensors. And what formed platinum as a 
coincidence baking object on the ceramic substrate has the property which is stable and which was [ be / thermal 
resistance and corrosion resistance / high ] excellent. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the temperature sensor of the conventional semi-conductor, 
there was a fault, like the thermometry by the temperature requirement where the variation in the temperature 
dependence of the resistance for every component is large, and large is difficult. Moreover, there is a fault, like 
control of resistance is difficult and the resistance in the time of ordinary temperature is low also about what 
formed platinum as a coincidence thick-film baking object on the ceramic substrate. By using the platinum thin film 
generally formed of the spatter etc., and making the thickness thin, although resistance was enlarged and it was 
used, there was a problem that thermal resistance was scarce. Moreover, by the thick-film method by printing etc., 
pattern width could not be set to 0.15mm or less from problems, such as a skip at the time of printing, and NIJIMI, 
but it is necessary to narrow distance between patterns, for obtaining stronger resistance. In order to adjust 
resistance in such a case, when carrying out laser trimming, as shown in drawing 6 , it entered and deposited among 
pattern 2a which the electric conduction pattern particle which dispersed actjoins, and the short cause also had the 
problem. 

[0004] The above-mentioned fault is conquered, adjustment can do resistance in the large direction, without short- 
circuiting by preparing a ceramic coating layer, and the variation of this invention in resistance decreases, and it 
aims at offering the trimming approach of a ceramic wiring board of excelling in thermal resistance further. 
[0005] 

[Means for Solving the Problem] In the trimming approach of a ceramic wiring board, by preventing short-circuit, and 
preparing a ceramic coating layer, as a result of examining many things about the trimming approach by which 
desired resistance is acquired, this invention persons find out that this fault is canceled, and came to complete this 
invention. That is, the trimming approach of the ceramic wiring board of this invention is characterized by to form a 
ceramic-coating layer on the above-mentioned electric-conduction pattern, to irradiate laser aiming at the electric- 
conduction pattern located in the lower layer of this ceramic-coating layer from on this ceramic-coating layer, to 
carry out scattering removal of some these electric-conduction patterns, and to adjust resistance to a request 
value in the trimming approach of the ceramic wiring board which trims with laser the electric-conduction pattern 
formed on the ceramic substrate. 

[0006] Although a non-laminating mold is sufficient as the above-mentioned ceramic wiring board and it has a thin 
film electric conduction pattern, as shown in the 2nd invention, as for the electric conduction pattern which is the 
laminating thick-film mold ceramic wiring board which has the thick-film electric conduction pattern by which the 
laminating was carried out, and is trimmed, it is desirable to suppose that it is the electric conduction pattern of the 
maximum upper layer. In this case, it is because it excels in thermal resistance, and it can consider as high 
resistance and advanced features and a miniaturization can also be performed. 
[0007] 

[Function] In the trimming approach by laser, if this laser is irradiated at the request part (for example, line 5 a-c of 
drawing 3 ) of an electric conduction pattern as shown in drawing 1 , the irradiated section of an electric conduction 
pattern will be elevated-temperature-ized locally, and that part will be ground and removed by the differential 
thermal expansion with the surroundings. Therefore, since a trimming slot is formed in the center of a request 
pattern and line breadth serves as a letter pattern of meandering it is twice [ about ] whose die length of this in 
abbreviation one half as an electric conduction pattern, a current path becomes long and slender and resistance 
goes up. Whenever laser is discharged with the light of the shape of a short pulse and it discharges a pulse once. 
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resistance is measured, and trimming is repeated until it becomes the target resistance. 

[0008] In this invention, since the ceramic coating layer is formed on the electric conduction pattern, trimming is 
carried out by excising some electric conduction patterns in the bottom of this from on this enveloping layer with 
laser. Therefore, since the scattering particle deleted from this electric conduction pattern does not deposit 
between this electric conduction pattern, it does not short-circuit between acjjoining pattern lines. 
[0009] Moreover, since the electric conduction pattern is covered with the enveloping layer and the electric 
conduction pattern made from platinum does not vaporize with heating at the time of baking and laser radiation, 
there is also little variation in resistance. Furthermore, in order to trim by laser, 100 micrometers or less have the 
preferably desirable thickness of an enveloping layer 200 micrometers or less. This is because it is necessary to 
apply laser strongly and a trimming flute width becomes large, so there is a problem that fine tuning becomes 
difficult and trimming precision worsens by generation of heat at the time of trimming when 200 micrometers is 
exceeded. 
[0010] 

[Example] Hereafter, an example explains this invention concretely based on drawing 2 -4. A ceramic wiring board is 
the following, and is made and manufactured, in addition, about the common member boiled a baking front and after 
baking, a same sign is attached for convenience. 

[0011] First, alumina;92 % of the weight, other components (MgO, Si02. CaO); the platinum paste [platinum black 2 
weight section:platinum sponge 1 weight section is included on 8% of the weight of green sheet (thickness; 0.8mm) 1 
a-j, and gold [ a butyl rib / a ceramic ingredient (symbiosis ground) and ] and an organic binder are included in 
others. ] It prints and the predetermined thick-film patterns (thickness; 15-30 micrometers, 2a, 2b, etc.) shown in 
drawing 1 and drawing 2 are formed. In addition, the patterns on green sheet 1 b-j by which a laminating is carried 
out after a two-layer eye (pattern width; 0.1 -0.2mm, 2b, etc.) show the letter of meandering, and after trimming of 
the pattern 2a (pattern width; 0.3-0.4mm) of a surface layer is carried out, it shows the letter pattern of meandering. 
** and line spacing are 0.1-0.4mm. the flow between each class is performed by SURUHORU 4 of the electric 
conduction pattern (platinum pattern — or it is only called pattern.) lower part, as shown in drawing 3 and drawing 
4 . All of pattern length are 50- 70mm. In this example, in order to enlarge resistance, the laminating of each ten 
above-mentioned green sheets (1 a-j) is carried out. In addition, each sheet resistance after baking decides to carry 
out the laminating of what is 30mohm-100mohm/**. Although the number of these examples is ten, the number of 
laminatings which is more different according to the target resistance is sufficient. 

[0012] Then, it forms by carrying out laminating sticking by pressure of the green sheet printed or fabricated in the 
enveloping layer (thickness; 20-120 micrometers) 3 which consists of the ceramic constituent same on the above- 
mentioned surface layer 1a as the above. Next, after really [ above-mentioned ] heating the object at 350 degrees C 
under atmospheric air for 24 hours and carrying out resin omission, baking of 2 hours was performed under 
atmospheric air at 1600 degrees C, and the ceramic wiring board shown in drawing 3 and drawing 4 was 
manufactured. Four show through hole metallizing among drawing 4 . The thickness of 15 micrometers and an 
enveloping layer of the thickness of the platinum pattern after baking is 15-100 micrometers here. Resistance of 
this wiring substrate after baking is 30ohm-700ohm/**. 

[0013] Trimming was performed from on the enveloping layer 3 by irradiating laser along line ]5a [ which goes to a 
lower part (pattern point) ], 5b, and 5c top from the line [upper part (pattern root Motobe) shown in 5 of drawing 3 in 
pattern 2a of the maximum upper layer. This forms the pattern of the letter of meandering. The equipment which 
carries out this trimming is a laser trimming machine for the thick-film resistor trimming of a hybrid IC, and the 
maximum power is [ 5W and the maximum pulse shots per hour ] 30000 times/second. A laser rod generates 
infrared laser light with a wavelength of 1 micrometer in YAG. A beam diameter is 50 micrometers. Trimming was 
actually performed in power 3W, pulse shot 3000 time/a second using this equipment. About 10% of increment in 
resistance was shown as the place trimmed to max by the pattern as shown in drawing 3 . and the whole. 
Furthermore, it was able to adjust in variation [ **5% of ] within the limits. Furthermore, it is possible to aajust the 
whole resistance to variation [ **1% of ] within the limits. 

[0014] Although a platinum pattern is the comparatively stable matter, it can prevent the short-circuit at the time 
of laser trimming while it loses change of resistance by giving the ceramic coating which consists of an alumina 
several micrometers or more etc. in fact, since it will be sublimated with steps if it becomes the temperature of 
1000 degrees C or more in an oxidizing atmosphere. In this case, if the thickness of an enveloping layer is not 200 
micrometers or less, it becomes impossible to also excise the max (5W) of the power of a general-purpose laser 
trimming machine, and when it cuts by the power beyond it conversely, it will have a bad influence also on the 
mechanical strength of a component. As mentioned above, in this example, since precision can improve trimming 
easy using general-purpose equipment and a platinum pattern does not vaporize, there is also little variation in 
resistance and it does not short-circuit between the pattern lines which aajoin further. 

[0015] In addition, in this invention, it is not restricted to what is shown in the above-mentioned concrete example, 
but can consider as the example variously changed within the limits of this invention according to the purpose and 
the application. That is, various the configuration of the above-mentioned ceramic substrate, magnitude, the class of 
the ingredient the laminating number of sheets of a green sheet, the configuration of an electric conduction pattern, 
thickness, pattern width of face, pattern conductor spacings, sheet resistance after baking, etc. can be chosen. 
[0016] 

[Effect of the Invention] According to the trimming approach of the ceramic wiring board of this invention, precision 
can improve trimming easy and resistance can be adjusted in the large direction. Moreover, since the electric 
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conduction pattern made from platinum does not vaporize, there is also little variation in resistance and it does not 
short-circuit between the pattern lines which aajoin further. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanation sectional view showing the condition of carrying out trimming of a ceramic wiring 
board in this invention. 

[Drawing 2] It is the explanatory view showing the condition of carrying out the laminating of each green sheet in 
this example. 

[Drawing 3] It is the top view of the ceramic wiring board before trimming in this example. 
[Drawing 4] It is the A-A sectional view of the ceramic wiring board shown in drawing 3 . 

[Drawing 5] in this invention, other pattern configurations and trimming locations in front of trimming are explained - 
- it is a top view a part. 

[Drawing 6] It is the explanation sectional view showing the condition of carrying out trimming of a ceramic wiring 
board in the former. 
[Description of Notations] 

1 Ceramic Substrate (Green Sheet) 

2 Electric Conduction Pattern 

3 Ceramic Coating Layer 

4 Through Hole Metallizing (through Hole) 

5 The location to trim (line to excise). 



[Translation done.] 
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